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Supplementary methods
The workflow ( Supplementary Fig. S8 ) for constructing chromatin state-modified regulatory networks by integrating distal binding sites of TFs and chromatin states from the HMM approach. The detailed description of these steps is given below:
Step 1: Defining TFBS, enhancer, promoter and distal regions (a) TF binding sites (TFBS) were detected by ChIP-seq in four cell lines (including H1, GM12878, K562, HepG2). Those TFBSs which followed into DNase I hypersensitive sites (DHS) were retained for the following analysis.
(b) Promoters were defined as a region of 1 kb around transcription start sites (TSS) with 0.5 kb upstream and 0.5 kb downstream. The genome regions from -100kb to -10 kb and from +10kb to +100kb regions of TSS were considered as the distal region of a gene [1] [2] [3] .
(c) ChIP-seq data sets of histone marks H3K4me1 and H3K4me3 from H1 cell line were obtained and peaks were called using MACS (version 1.4.2, P-value< 10-5).
Then, we identified the enhancers based on the chromatin signature pattern: the presence of H3K4me1 but absence of H3K4me3 4,5 .
Step 2: Identifying target genes of an enhancer
The target genes of enhancers were identified as follow: (a) we calculated the intensities of pol2 and H3K27ac at promoters and the intensities of H3K4me1 and Step 3: Identifying the TF-gene interactions mediated by distal TF binding: if a distal TF binding site located in an enhancer region, targets of the enhancer were regarded as the targets of the TF.
Step 4: Identifying promoter-mediated regulatory interactions: if at least one 3 binding site of the TF located within the promoter region of a gene, the gene was considered as a target gene of the TF.
Step 5: constructing regulatory network by integrating promoter-and enhancer-mediated regulatory interactions.
Step 6: Identifying chromatin states of genes based on the HMM approach: using a four-state hidden Markov model (HMM) approach, a seven-dimensional histone modification profile corresponding to the RPKM values of epigenetic marks over the promoter (for H3K4me1, H3K4me2, H3K4me3, H3K9me3, H3K27ac and H3K27me3) and coding region (for H3K36me3) was used to characterize chromatin states of each gene in H1 cell line 7 .
Step 7: Construct chromatin state-modified regulatory network by integrating the regulatory network and chromatin states of genes. 
